Si is a promising candidate anode material for the next generation Li-ion battery because of its high capacity. However, Si inherently suffers from its large volume change (~300%) when alloyed with Li during the typical charge/discharge cycles, which degrades battery performance and causes potential safety issues. Understanding of microstructural evolutions of Si in the lithiation/delithiation cycles is helpful to design better electrodes. In-situ TEM has been recently applied to study dynamically microstructural evolution of pure Si in the electrochemical lithiation/delithiation reaction [1] [2] [3] [4] [5] [6]. Crystalline Si undergoes a two-phase process upon the first lithiation, with an interface between amorphous Li x Si phase that is formed during the alloying reaction of Si and Li, and the remainder (unreacted) crystalline Si in the center. The lithiation of amorphous Si has similar two-phase process, where the interface is defined between Li-poor core and Li-rich shell regions. The first lithiation of crystalline Si is anisotropic and dominated by the alloying reaction at the interface [2-4]. The first lithiation of amorphous Si nanoparticle is, however, isotropic [1] . The critical threshold of generating fracture for amorphous Si nanoparticles (870 nm) is much higher than that of the crystalline ones (150 nm) [1] .

